IMPORTANCE-In 2011, the Centers for Medicare and Medicaid Services (CMS) approved intensive behavioral weight loss counseling (i.e., approximately 14, 10-15 minute, face-to-face sessions in 6 months) for obese beneficiaries in primary care settings, when delivered by physicians and other CMS-defined primary care practitioners (PCPs).
Obesity has been the subject of increasing professional attention in the past decade, including the American Medical Association's declaration that it is a disease. 1 In 2003 (and again in 2011) the U.S. Preventive Services Task Force recommended that primary care practitioners screen all adults for obesity and offer intensive behavioral counseling to affected individuals, either by providing such treatment themselves or by referral. 2, 3 In 2011, the Centers for Medicare and Medicaid Services approved the provision of intensive behavioral counseling (~14 face-to-face visits in 6 months) to obese beneficiaries in primary care practice, when delivered by physicians and other select practitioners (Box 1). 4, 5 Box 1
Centers for Medicare and Medicaid Services' Requirements for Intensive Behavioral Therapy for Obesity
Treatment Components
•

Measurement of BMI
•
Dietary assessment
• Behavioral counseling to promote weight loss through high intensity interventions on diet and exercise, using the USPSTF 5 A's approach, which includes clear, specific, and personalized behavior change advice
Frequency of Contact
A maximum of 22 sessions in a 12-month period, as follows:
• One face-to-face visit each week for the first month
•
One face-to-face visit every other week for months 2-6
• One face-to-face visit every month for months 7-12, if weight loss goal is met
Eligible Providers
• Qualified primary care physician, i.e., physician who has a primary specialty designation of family practice, general practice, geriatric medicine, internal medicine, obstetrics/gynecology, or pediatric medicine, or
•
Qualified non-physician primary care practitioner: a certified clinical nurse specialist, nurse practitioner, or physician assistant
Eligible Settings
• Setting in which there is a provision of integrated, accessible health care services by clinicians who are accountable for addressing a large majority of personal health care needs, developing a sustained partnership with patients, and practicing in the context of family and community
• Eligible settings include independent clinic, outpatient hospital, physician office, or public health clinic
Weight Loss Assessment
• At the 6-month visit, weight loss must be assessed
•
To be eligible for continued visits in months 7-12, weight loss of 3 kg or greater must be achieved during the first 6 months of therapy Note: USPSTF = U.S. Preventive Services Task Force a Services also may be provided by auxiliary personnel incident to a physician or other primary care
practitioner's professional service, when directly supervised by the physician or other practitioner (see reference 5).
The frequency of behavioral counseling prescribed by CMS is generally consistent with conclusions of a review commissioned by the U.S. Preventive Services Task Force 6 and with recommendations of the recently published Obesity Guidelines. 7 The latter guidelines, based on findings of a systematic review, advise primary care practitioners to prescribe overweight/obese individuals a high intensity (i.e., ≥14 sessions in 6 months) comprehensive lifestyle intervention, delivered by a trained interventionist. 6 Interventionists in the studies reviewed included registered dietitians, psychologists, exercise specialists, health counselors, medical assistants, and laypersons, all of whom delivered counseling following structured protocols. 6 Comprehensive behavioral interventions, as defined by the Obesity Guidelines, include the prescription of: 1) a reduced calorie diet (typically to induce an energy deficit ≥500 kcal/d); 2) ≥150 min/week of aerobic physical activity (typically walking); and 3) the use of behavioral strategies to facilitate adherence to diet and activity recommendations. 6, 8 The present systematic review examines the evidence to support the behavioral treatment of obesity in patients encountered in primary care settings. The review summarizes the results of randomized controlled trials conducted with patients recruited from primary care, in which CMS-defined primary care practitioners, working alone or with trained interventionists, delivered behavioral weight loss counseling. The review also examines randomized trials of patients recruited from primary care in which trained interventionists (who were not primary care practitioners) delivered behavioral counseling, including by telephone and Internet. 8 These latter interventionists are not currently recognized by CMS as independent providers of behavioral counseling, although they may potentially provide services incident to eligible practitioners (see Box 1) . 5 This review does not include trials such as the Diabetes Prevention Program 9 or Look AHEAD study 10 in which behavioral counseling was provided to highly-selected volunteers, recruited outside of primary care.
METHODS
This review used methods similar to those employed in developing the recent Obesity Guidelines 6 (which updated those from 1998 11 ). The present authors used the PICOTS 12 (i.e., population, interventions, comparators, outcomes, timing, setting) approach to establish inclusion/exclusion criteria and searched PubMed, CINAHL, and EMBASE (January 1, 1980-June 30, 2014) using terms including "obesity, primary care, weight loss, counseling, diet, exercise, behavior modification, and lifestyle counseling." Studies included were randomized trials that were published in the English language and had the following characteristics: 1) overweight or obese adults (i.e., body mass index [BMI] ≥25 kg/m 2 ) recruited from primary care settings; 2) participants received behavioral weight loss counseling (also referred to as lifestyle intervention) consisting of diet, physical activity, and behavioral strategies (all three components); 6 3) behavioral counseling ≥3 months, with ≥6 months post-randomization follow-up; 4) intervention delivered by CMS-defined primary care practitioners, working alone or with trained interventionists, or by trained interventionists alone who provided behavioral counseling in person or remotely (e.g., telephone); 5) a comparator intervention was included; 6) outcomes included objectively measured change in weight (reported in kg, BMI units, or % change); and 7) randomized sample size ≥15 per treatment group. (This review did not include trials of weight gain prevention or pharmacologic agents.) The search resulted in 3,304 articles ( Figure 1 ). It was supplemented by examination of prior reviews 7,13-15 and a search of Cochrane Central Registry of Controlled Trials.
Titles and abstracts of all papers were reviewed independently by two authors to exclude non-relevant articles. The full text of each remaining article was similarly reviewed to determine if it met inclusion/exclusion criteria. As shown in Figure 1 , 27 studies (3 of which published additional follow-up data [43] [44] [45] ) met all criteria and were subjected to quality rating (i.e., poor, fair, or good) by two authors who used criteria similar to those employed by the Obesity Guidelines. 6 Fifteen studies were excluded from further consideration because they were rated poor or had one or more fatal flaws: 1) high attrition (average ≥30% at 6 or 12 months or ≥40% thereafter); 29,30,33,35,37-39,41,42 2) differential attrition between treatment groups >15% at any time; 31,34,36,40 or 3) failure to report results of an intention-to-treat analysis (unless attrition was <10% at the time for which data were reported in a completers-only analysis). 28, 29, 32, [37] [38] [39] 42 The 12 remaining studies, all rated good, were divided into two categories following preliminary examination. The first category was whether the weight loss program prescribed all three components of a comprehensive lifestyle intervention as operationalized by the Obesity Guidelines. 6 Seven trials, for example, encouraged participants to change components of their diet but did not specifically prescribe a reduced-calorie diet (i.e., deficit ≥500 kcal/d). [21] [22] [23] [24] [25] [26] [27] Six 21,23-27 of these seven trials similarly did not provide primarily behavioral counseling, as identified by the Obesity Guidelines, but instead included instruction guided principally by motivational interviewing 46 or stages of change theory (i.e., the transtheoretical model). 47 Motivational interviewing typically is less prescriptive than traditional behavioral weight loss counseling and encourages exploration of ambivalence about change. 46 This approach may conflict with more directive behavioral counseling, although some investigators have successfully combined the two interventions. 48 (Two studies in this review used elements of motivational interviewing within a primarily behavioral approach. 19, 22 ) The stages of change model seeks to match interventions to participants' readiness to change. 47 This approach, like motivational interviewing, often avoids prescribing specific energy intake and expenditure goals on a set schedule. As shown in Table 1 , the two different groups of studies are referred to as traditional behavioral counseling (N=5) and alternative behavioral counseling (N=7), respectively.
Within each group of studies, the trials were further divided (i.e., second category) according to whether behavioral counseling was delivered by CMS-defined primary care practitioners (working alone or with a trained interventionist) or by a trained interventionist alone, without personal collaboration with participants' primary care practitioners. Studies in the former category were more likely to meet current CMS coverage requirements.
RESULTS
Participant Characteristics
The 12 identified studies included a total of 3,893 participants, with a range of 50-665 persons per study. [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] Across trials, mean baseline BMIs ranged from 32.0 to 38.5 kg/m 2 and ages from 49.4 to 55.7 years. The percentage of female participants ranged from 46.5% to 100% (see Table 1 ).
Traditional Behavioral Counseling: Primary Care Practitioners/Trained Interventionists
Three studies assessed behavioral counseling delivered in person by CMS-defined primary care practitioners (PCPs), working alone or with trained interventionists. [16] [17] [18] Kumanyika et al 16 compared participants randomly assigned to "Basic" lifestyle intervention (i.e., PCP visits every four months) or "Basic Plus," which included the PCP meetings plus monthly brief (10-15 minute) individual sessions with a trained interventionist (typically a medical assistant) who delivered counseling following a modified version of the Diabetes Prevention Program 9 (see Table 2 for details). At month 12, mean weight losses in Basic and Basic Plus were 0.6 and 1.6 kg, respectively (P=.15) ( Table 1) . Significantly more participants in the latter group lost ≥5% of baseline weight (10.2% vs 22.5%, P=.022).
Tsai et al 17 randomly allocated participants to Usual Care (quarterly medical visits with a PCP) or Brief Counseling, which included PCP visits plus 8 brief individual counseling visits with a trained interventionist (i.e., medical assistant) during the first 6 months. Brief Counseling produced significantly greater mean weight loss than Usual Care at month 6 (4.4 vs 0.9 kg), with 47.8% and 0% of participants, respectively, losing ≥5% of baseline weight (P<.0001 for both outcomes). Neither mean nor categorical weight losses differed significantly at month 12 after a no-treatment follow-up period. Building on the prior study, Wadden et al 18 compared Usual Care (i.e., quarterly PCP visits) to Brief Lifestyle Counseling, consisting of PCP visits plus brief monthly individual sessions with a trained interventionist (medical assistant). (The trial included a third group, Enhanced Brief Lifestyle Counseling, which is not described here because it included pharmacotherapy as a treatment option.) At month 6, participants in Usual Care and Brief Lifestyle Counseling lost a mean of 2.0 and 3.5 kg, respectively (P<.05). Weight losses at month 24 (1.7 and 2.9 kg, respectively) did not differ significantly.
Summary-No studies were found in which PCPs, working alone or with trained interventionists, provided intensive behavioral counseling as recommended by CMS (i.e., 14 sessions in 6 months). Trials by Tsai et al 17 and Wadden et al 18 both provided 3 PCP visits combined with 8 counseling sessions with a trained interventionist during the first 6 months. The interventions produced mean weight losses of 4.4 and 3.5 kg, respectively, at this time, which would meet CMS's 3-kg criterion on average. Both studies used a modified version of the Diabetes Prevention Program protocol, 9 included prescriptions for reduced calorie intake and ≥150 minutes/week of activity, and instructed participants to monitor these goals daily ( Table 2 ). Kumanyika et al 16 used a similar protocol but achieved a smaller mean weight loss, which may have been attributable, in part, to the study's inclusion of primarily AfricanAmerican women, who typically lose less weight in the first year than non-Hispanic white females. [49] [50] All three studies found that quarterly or less frequent behavioral counseling by PCPs alone induced mean losses of only 0.6 to 1.7 kg in 6 to 24 months. [16] [17] [18] 
Traditional Behavioral Counseling: Trained Interventionists
In two trials, 19, 20 behavioral counseling was delivered by trained interventionists who (with one exception) were not employees of the primary care practices from which participants were recruited and who had limited or no direct collaboration with patients' PCPs ( Table 2 ). The studies differed in the frequency of intervention contact, as well as in the method of treatment delivery (i.e., face-to-face vs. remote delivery). Appel et al 19 compared three interventions: Control; Remote-Support Only; or In-Person Support. Participants in RemoteSupport Only initially were provided 12 brief weekly individual telephone sessions with trained interventionists (lifestyle coaches at a disease-management call center), followed by monthly calls through month 24 (i.e., total of 33 calls). Those assigned to In-Person Support were offered 12 weekly group or individual meetings the first 3 months, delivered by trained interventionists off-site (at an academic medical center) followed by an additional 45 meetings (some potentially by phone) through month 24 (Table 2) . Participants in the two intervention groups also were provided a web-based program that included a curriculum of behavior change and encouraged self-monitoring of food intake and physical activity. Mean weight losses at month 6 were 0.4, 6.1, and 5.8 kg, respectively, with 14.2%, 52.7%, and 46.0% of participants, respectively, losing ≥5% (P<.001 for both interventions versus control for both outcomes). Weight losses were generally well maintained at month 24 (Table 1) .
Ma et al 20 randomly assigned participants to: Usual Care; a Coach-Led version of the Diabetes Prevention Program, 9 delivered in weekly group sessions the first 3 months by a trained registered dietitian and a fitness instructor (with monthly to twice monthly phone or e-mail support thereafter); or a Self-Directed version of the same program in which participants were given 12 DVD sessions of the Diabetes Prevention Program. Mean weight losses at month 6 were 0.7, 6.6, and 4.3 kg, respectively, with 8.2%, 65.0%, and 44.5% of participants, respectively, losing ≥5% of baseline weight (P<.001 for both intervention groups versus Usual Care for both outcomes). Similar weight losses were maintained at month 24. 43
Summary-Both Appel et al 19 and Ma et al 20, 43 employed trained interventionists to provide high-intensity behavioral counseling during the first 6 months, either in person or by telephone. Both interventions appeared to meet the 14 treatment contacts (in 6 months) proposed by CMS (and the Obesity Guidelines 6 ), were delivered following well-established behavioral protocols (e.g., Diabetes Prevention Program), and produced mean 6-month weight losses >5 kg that were generally well maintained at month 24. (In the Appel et al study, the potential contribution of the web-based program to the favorable results cannot be determined.) In both trials, the trained interventionists worked largely independently of the patients' PCPs and were not, at least in one study, 19 at the same physical location as PCPs. These practices likely would prevent coverage of the services under current CMS regulations.
Alternative Behavioral Counseling: Primary Care Practitioners/Trained Interventionists
The seven trials 21-27 that follow did not prescribe both a reduced calorie diet (≥500 kcal/d deficit) and physical activity ≥150 minutes/week. 6 In addition, in six 21,23-27 of seven studies, behavioral counseling was guided principally by motivational interviewing 46 or stages of change. 47 A trial by Christian et al 21 was the only one of the seven in which PCPs delivered behavioral counseling. The study allocated participants to usual medical care or to a computer-based assessment that obtained diet and physical activity histories, assessed patients' motivations for weight loss, and provided a tailored report for patients and PCPs to review during two counseling visits (Table 2) . At month 12, the control group gained a mean of 0.2 kg and the intervention group lost 1.5 kg (P=.002), with 8.5% and 26.3% of participants, respectively, losing ≥5% (P<.01).
Alternative Behavioral Counseling: Trained Interventionists
Bennett et al 22 assigned participants to usual care or a behavioral intervention that was delivered by trained interventionists (i.e., community health educators) using brief monthly telephone calls the first year and bi-monthly calls in year 2. Participants were encouraged to monitor their progress using a study website or a telephone-based interactive voice response system. At month 6, usual care participants gained an average of 0.1 kg, compared with a loss of 1.3 kg in the intervention (P<.05). Similar weight changes were observed at month 24 (Table 1) . de Vos et al 23 compared participants assigned to a control group or to a tailormade intervention that provided up to 4 hours of individual counseling with a registered dietitian (trained in motivational interviewing) and up to 20 1-hour group exercise classes, supervised by a physical therapist. (Patients were referred to these interventionists in the community.) At month 12, the control group gained an average of 0.6 kg, compared with a loss of 0.6 kg in the intervention (P=.014), with significantly more participants in the latter group losing ≥5% (11.0% vs. 18.7%, P<.027).
Greaves Ross et al 27 randomly assigned participants to usual care or a motivational-interviewingbased intervention that included 15 1-hour, in-person individual sessions in the first 6 months, 6 additional sessions from months 7-12, and variable contact from months 13-24 (based on participants' needs). The intervention, delivered by trained exercise specialists, focused principally on increasing energy expenditure rather than restricting intake. Mean losses at month 6 were 0.7 and 2.4 kg, respectively (P<.002) and at month 24 were 0.6 and 1.2 kg, respectively (P=.33).
Summary-None of the trials of alternative behavioral counseling achieved a mean 6-month weight loss ≥3 kg, despite the provision during this time in one study 27 of 15 inperson, 1 hour individual sessions. The provision of low intensity (< monthly) counseling 2, 3 in two trials 21, 25 and approximately moderate intensity (monthly) in a third, 26 may have contributed to the small mean losses observed in these studies.
Intervention Effects and Relation of Treatment Intensity to Weight Loss
Across all 12 studies, the difference in weight loss between treatment and control groups (i.e., treatment -control) ranged from −1.5 kg (i.e., 1.5 kg greater weight loss in the control group) to 4.3 kg. The weight losses (relative to baseline) in each group of each trial are presented in Figure 2 .
Four studies of traditional behavioral counseling prescribed participants an energy-restricted diet and specific physical activity goals (as recommended by the Obesity Guidelines 6 ), were delivered using person-to-person counseling (i.e, face-to-face or by telephone), and reported weight losses at month 6. [17] [18] [19] [20] These trials are the most relevant for evaluating the intensity of treatment recommended by CMS (and the Obesity Guidelines 6 ) during the first 6 months.
The provision of more counseling sessions appeared to be associated with greater weight loss, ranging from 3.5 kg with 8 sessions 18 to 6.6 kg with 15 contacts. 20 The alternative behavioral counseling trials that provided 6-month data did not reveal as clear a doseresponse relationship.
DISCUSSION
This review found no studies that evaluated the efficacy of intensive behavioral weight loss counseling (14 in-person sessions in 6 months) delivered by physicians and other CMSeligible PCPs. Three trials [16] [17] [18] provided approximately monthly brief counseling visits, which were delivered by trained medical assistants in collaboration with PCPs. Mean weight losses at 6 months ranged from 3.5 to 4.4 kg, 17, 18 with 48% of participants in one study losing ≥5% of baseline weight. 17 Mean weight losses in these two trials 17, 18 declined over follow-up, and smaller 12-to 24-month losses (−0.6 to −1.7 kg) were observed when PCPs, working alone, provided quarterly or less frequent weight loss counseling. [16] [17] [18] Two trials strongly supported the frequency of intervention contact recommended during the first 6 months by both CMS and the Obesity Guidelines 6 . Ma et al 20 found that 12 weekly (face-to-face) group lifestyle modification sessions, followed by phone or e-mail contact every 2 to 4 weeks, produced a 6-month loss of 6.6 kg, with 65% of participants losing ≥5% of baseline weight. Appel et al 19 observed that 15 brief phone sessions (with trained interventionists at a call center) yielded a loss of 6.1 kg at 6-months, with 52.7% of participants losing ≥5% weight, outcomes comparable to those produced by a more intensive face-to-face intervention. The Obesity Guidelines 6 preferentially recommend face-to-face counseling, given its large evidence base of support. 6 However, a growing literature suggests that telephone-delivered counseling is generally as effective as traditional face-toface contact, [51] [52] [53] potentially is more convenient and less costly for patients, and can reach more individuals in underserved areas. 51 Results of this review also confirm the prescription of a comprehensive lifestyle intervention, recommended by the Obesity Guidelines, 6 which includes a reduced calorie diet (e.g., ≥500 kcal/day deficit), ≥150 minutes/week of physical activity (e.g., brisk walking), and behavioral strategies to reach these targets. 6, [8] [9] [10] Smaller weight losses generally were observed in trials [21] [22] [23] [24] [25] [26] [27] in this review that did not provide specific recommendations for both reducing energy intake and increasing expenditure, as well as offer behavioral strategies to achieve these goals. While alternative counseling approaches, such as motivational interviewing, have been shown to enhance weight loss when added to traditional behavioral counseling, 48 results of this review underscore the importance of providing patients specific goals for energy restriction and expenditure.
There is a pressing need to identify the professional qualifications and training needed to provide effective behavioral weight loss counseling in primary care and other settings. Controlled trials are needed to compare the efficacy and costs of having behavioral counseling delivered by PCPs, other primary care staff (e.g., medical assistants, nurses), registered dietitians, other health professionals (e.g., health counselors, exercise specialists, psychologists), and potentially evidenced-based commercial programs. 52, 54 The Obesity Guidelines observed that behavioral weight loss counseling could be provided by trained interventionists (following structured protocols) from a variety of educational backgrounds. 6 A recent initiative from the Patient Centered Outcomes Research Institute 55 should advance practice in this area by assessing different methods (including community-based programs) of providing behavioral counseling to overweight/obese patients encountered in primary care. This research likely will include the use of web-or smartphone-based applications, 56, 57 as well as cellular-connected smart scales, 58 data from which potentially could be integrated into patients' electronic health records. 5, 8 The CMS decision to provide intensive behavioral counseling for obese beneficiaries in primary care settings is a major advancement in the treatment of a disease that has long been overlooked. While this review found limited data to support the delivery of intensive behavioral weight loss counseling by physicians and other PCPs, these health professionals will continue to play a critical role in diagnosing obesity, evaluating its causes (including medications associated with weight gain), assessing and treating weight-related co-morbid conditions, and monitoring changes in health that occur with weight loss (including the need for medication adjustment). PCPs undoubtedly can learn to provide intensive behavioral counseling, like the other trained interventionists described in this review. However, ever increasing demands on PCPs' time may favor their referring patients for behavioral counseling, an option suggested by the U.S. Preventive Services Task Force. 2, 3 This review, along with the Obesity Guidelines, 6 has identified options for referring patients to trained interventionists who work in primary care, as well as a variety of other settings. Organization and flow of the literature search. a Quality ratings were made following the procedures used by the American Heart Association American College of Cardiology Obesity Society in developing the Guidelines for the Management of Overweight and Obesity. 6 Two of the original 14 items (#3 and #4) for quality rating were not used because they were not applicable to behavioral treatment studies. Studies were rated on a 12-point scale comprised of the remaining items. Studies with a score <6 were rated "poor," those with scores of 6-8 were rated "fair," and those with scores ≥9 as "good." A study also was rated "poor" if it had a fatal methodological flaw, as described in the Methods section. RCT = randomized controlled trial. 
